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ORDERED MEDIA JAM RECOVERY SYSTEM AND METHOD 
RELATED APPLICATIONS 

,,0011 Priority is hereby claimed to U.S. provisional paten, application sena. 
Let 60/4,4,8,3 titled ORDERED MEDIA JAM RECOVERY SYSTEM AND 
METHOD filed 09/30/02, said application being hereby incorporated by reference tn tts 

Th* following copending and commonly assigned U.S. paten, applications 
relate ,o and farmer describe Cher aspec,s of me embodiments disclosed m «hts 
application and are incorporated by reference in their entirety. 
, 03, United States Paten, Application Serial Number 09/772,384, "Method and 
Apparatus of Disposing of Unused Ordered Media Within a Prin, 30b," filed on January 

19 2001 and is now United States Paten, Number _ • 

,0004, ' United States Paten, Application Serial Number 09/803,387, "Sys,em and 

Method for Visual Representation and Manipulation of Tabs on a Production Printer, filed 
on March 9, 2001, and is now United States Patent Number _• 

FIELD OF THE INVENTION 

,00051 This invention relates to a system and a method for controlling ordered 
m edia, and more particularly, ,o a sys.em and a method of jam recovery. 

BACKGROUND 

,0006, A production primer is a capable of producing large volumes of documents. 
Some of these primers process large volumes of paper, use multiple media types, draw 
from multiple sources, and au,„matica,ly finish a desired document Despi.e advances m 
.echnology, production printing can be complied and can involve many manual 
processes. These processes can include identifying and loading the correct med.a, 
identifying and loading <he proper weigh, color, type, and stock of paper, and selecttng 
the proper insertion of ordered media between pages of a document. 
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,0»07| When using an ordered media in a production primer, i. ean be necessary to 
manual* separate and selectively dispose of some of the ordered media. When a jam 



occurs, for example, an operator must manually dear the Jam, and in some tnstance, 
determine the precise number and current sequence of the ordered media loaded wtthm 
the supply nays. To restore the output to a proper order, an operator may be re q u,red 
manually reorder the ordered media within the supply trays before printing resumes. 
,0008] Some jam recovery methods utilize electronic connts to selectively d.scard 
some ordered media to maintain output continuity. These methods require an operator to 
taow the to.1 number of sheets within an ordered media set and further remure the 
operator to preprogram the printer with the science of sheets that make up an ordered 
media se, before int.ia.ing a prin. re q ues.. These methods can further comphcate he 
printing process and can waste a significant amount of time and resources when the 
printers are no, programmed correctly or are loaded with improper ordered medra. 
Accordingly, there is a need for a jam recovery system and method that do 
op— programming to restore a printing operation in the even, of a jam or hurt, a 
printer's functionality by .he number of shee,s that comprise a complete ordered medta 



set. 



SUMMARY 

,00091 The present invention is defined by the following claims. This desenphon 
summarizes some aspects of .he described embodiment and should no. be used .o hunt 
the claims. 

,00101 A printing system embodiment includes multiple source trays and an output 
destination and a media path. The media path couples the source hays ,„ the output 
destination. Ordered media is loaded within one or more source trays. The pnnter ts 
configured to automatically recover ftom a jam when processing ordered med,a by 
purging selected ordered media from the source tray. 

,00111 A method of recovering from a jam includes generating a reques, that 
identifies the insertion order of the selected ordered medta, inserting .he selec.ed ordered 



media within an output; and purging other ordered media when a jam occurs 
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,00121 Further aspects and advantages of the invention are described below in 
conjunction with the embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

100131 Figure 1 isablockdiagramofanembodimen.ofaprin.ingsystem. 

,0014, Figure 2 is a partial diagram of figure 1 illustrating the source and destination 

subsystem(s). 

,00151 Figure 3 is a flow diagram of a resumption sheet ident.fier method. 
100161 Figure 4 is a flow diagram of ajam recovery method. 
,00171 Figure 5a is a block diagram of an exemplary ordered media set inserted 
between exemplary user sheets. 

,00181 Fig. 5b is a block diagram of an exemplary ordered media set loaded m a 

supply tray. , 

,00191 Fig. 6 is a block diagram of an exemplary desired user job, ordered medta m 

the supply tray, and the required user job set up. 

,0020, Fig. 7 is a block diagram of an exemplary desired user job, ordered med.a m 
the supply tray, and the required user job set up. 

DETAILED DESCRIPTION 
,00211 The jam recovery system and method provide users with a conventen, 
apparatus and method that automatically restores an ordered media to a proper sequence 
in the even, of jam. The term "ordered" media is used to describe media tha, ,s 
precollated or prearranged in a defined group or groups. Figure 5b provides an 
illustration of such a prearranged group as it would be loaded in a supply tray. Other 
terms used to describe ordered media are preordered, precollated, tab stock, ordered 
insertions, etc.. Such media may include an ordered media in which a se, contatns a 
number of elements loaded in a predetermined sequence such as a se, of tab stock 
photos, preprinted media, offset section dividers, etc.. For example a specific km of 
ordered media could be two position tab stock whcre.n each sheet of the tab stock ,s 



3 



4 



provided in a specific position in .he order. (Fig. 5b) By selectively pnrging ordered 
nredia .he system and me,hod an,oma,ically maintains outpo, continnity after a jam „ 
cleared The system and method do not require a user to preprogram the prtnter 
according to a sequence of ordered media. The system and method au.omaucafiy 
arrange the correct placemen, of ordered media without determining the sequence or 
number of sheets in an ordered media set. 

,0022] Figure 1 is a block diagram of an embodiment. This embodiment illustrates 
a printing system 100 that has one or more input sources 1 80 and one or more output 
destinations ,90. The printing system 100, which encompasses a digital printing system 
a „d/or a duplicating system, is loaded with ordered med.a. The ordered media eompnses 
sheets arranged in a predetermined order. 

,00231 The printing system 100 facilitates the translation of a physical 
representation (e.g., a printed page, of an image into digital dam. The printing system 
,00 is a multiuser system that supports local and/or remote in.erface(s). As shown, 
local and remote interfaces 1 15 and .45 are terminals that are par. of a network pnntmg 
sys.em The priming system .00 can provide users with one or more features such as 
the insertion of separa.or sheets, insertion of ordered media, multiple set collating, two 
sided printmg, printing pages on different paper stock, stapling, offset stacking, bookle. 
printing, folding, accent color, use with transparencies, use w,th shdes, etc. 
,00241 The remote interface , 1 5 includes a user interface 1 20 coupled to a termmal 
,25 located a. a site removed from a printer 130. In the iUus.ra.ed embodimen,, the 
tormina. 125 comprises a compu.er or a workstation, whtch is a combination of mput 
(e g pointing dev,ce(s), keyboard(s), etc.,), output (e.g., displays), serial in.erfaces(s), 
and/or paralle. interfaces), etc.,), and computing hardware. This combination can 
include a graphics based system such as a graphical user interface (GUI) and/or a 
command based sys.em such as a command line inlerface. While .he remo.e interface 
,15 shown in figure , includes a scanner 1 35 that can transmit images through the 
remote interface 115, al.ema.ive embodiments support many o,her peripherals. Lrke 
some local interfaces, .he remo.e interface 1 15 can originate print files and/or pnnt 
requests and/or act as a receiving source tha, captures data (e.g., a receptor) from 
ex.emal sources to be processed by the printer 130. A print request originating from 
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the remote or local interfaces 1 1 5 and 145 identifies how the documents are to be 
printed, how they should be processed by the printer 130 and by the optional fintshmg 
devices. Such a prin, request, for example, identifies the points of insemon of an 
ordered media. Once specified, a sheet lis, is created by the printer that identifies each 
media sheet mat will be printed, processed (e.g., transported to an alternate or trash 
exit) and/or inserted within the printed document. Alternatively, the sheet lis. meludes 
sheet attributes. 

,00251 The remote interface 1 1 5 is coupled to a network printing system that 
communicates through a communication link. Software captures user input, builds a 
prin, request, and transfers ,he reques, to me primer 1 30 by a network 140 or a pnn, 
server As shown, the network 140 provides connectivity between the remote 
interface(s) 1 1 5 and the printer 130 resulting in the printing of a document. Many 
network architectures can be used including publicly accessible networks such as the 
internet, privately accessible networks such as an intranet, a circuit switched network, a 
data packet network, an Ethernet Network, a Wide Area Network, and/or a Local Are, 
Network, etc. 

,00261 Like the remote interface 115, the local interface 145 also has many 
configurations. In the illustrated embodiment the local interface 145 comprises a 
terminal 1 50, which encompasses a computer or a workstation. The local terrmnal 1 50 
comprises a combination of input (e.g., pointing device(s), keyboard(s), etc.,), output 
(e g display(s), a serial in.erface(s), and/or parallel interface(s), etc.,), and computmg 
hardware. This combination includes a graphics based system such as a graphtcal user 
interface (GUI) and/or a command based system such as a command fine mterface. 
While the illustrated local interface 145 shown in figure 1 includes a scanner 1 55 that 
can transmit images through the local interface 145 to the printer 130, alternate 
embodiments support many o,her peripherals. Like some remo.e interfaces, the local 
interface 145 can originate print files and/or prin. requests and/or act as a rece.vmg 
source that captures data (e.g., a receptor) from external sources to be processed by the 
printer 130. 

[00271 As shown in figure 1, the remote and local interfaces 115 and 145 capture 
input and build print files or requests that are transferred etther directly to the prm.er 
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,30 or to a print server or a network 140. The printer 130 includes a proeessor 160, a 
user interfaee .65, software ,70, and marking logic ,75. The proeessor 160 manages 
some or all aspects of printing one or multiple jobs using the marking logie 175. 
Although many controller infras.ruc.ores can be used, .he processor .60 uses one or 
more da,a processors arranged in a serial, parallel, or a multiprocessing configuration. 
The processors) manages the pattern of media transports from the source(s) 180 
through the media pa.h(s, 185 (shown in figure 2) which include the final output 
destinations) .90. In mis embodiment, the processor .60 a,so interprets and executes 
iustructious to achieve me desired ou<pn, characteristics of a printed document, In some 
embodiment titese characteristics include image scaling, image resolution, tmage 
darkness and intensity control, order control, the selection of media(s) for an output set, 
the stapling of sheets in an output set, the binding of shee.s in an outpo. set, the 
punching ofho.es in an outpu. set, and other attributes a user destres. 
,00281 The printer. 30 maintains data within a memory. The printer 130 has an 
open architecture that comprises a memory bank, a cache, and a storage media that can 
retain data bu, sti.. allow for reprogrammmg. Like the remote and local interfaces 1,5 
aud 145 the printer 130 may include direct memory access that can be used for data 
transfer with internal or peripheral devices without using a processor. In some 
embodiments, distributed memory within the remote and loca, interfaces . 1 5 and .45 ts 
used by .he printer 130 to process printing requests, update user or client software, store 
status data, pass parameters, and/or allow realtime interactive information exchange 
between the printer 130 and the remote and local interfaces 1 15 and 145. 
,00291 As shown in figure 1, the printer 130 includes a user interface 165. The user 
mterface ,65 also aflows a user ,0 se.ee, printing features and specify print options for a 
print request or for a specific document. For instance, the user interface ,65 can 
monitor the status of a print job, review user requests such as a reques. for a two stded 
flip on a long edge forma, or a reques, for a document on a colored paper such as red 
paper. In this embodtment, the illustrated user interface 165 encompasses any user 
selection devtce or command based device such as touch screens, light pens, graphtcal 
user interfaces (GUI), and/or command based systems. 
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,00301 The user interfaee 165 allows a user to view and update the attributes of 
media such as the size, co.or, weigh,, and type ioaded in the input sources 180 shown tn 
figure 2 Many different types of media may be used within one or among many 
documents. While some different types of medias originate from a common source m 
alternative embodiments, in this embodiment different types are drawn from separate 
sources. Some media sheets may receive printing while other media sheets are only 
inserted within a printed document. 

,00311 As shown in Figure 2, the printer 130 also includes one or more output 
destinations 190. These output destinations 190 can include a homing tray to rece.ve 
finished printing jobs, a "trash exit" or a purge tray to receive disposed media, and/or a 
finishing tray. The finishing tray may be coupled to a stapler, a stacker, a folder, a 
binder etc., or any combination of finishing process(es) and device(s). In thts 
embodiment, each output destination can be coupled with one or more fimshtng 
processes or devices. 

,00321 As shown in figure 2, media flow through the printer 1 30 is monitored by 
source and destination subsystems 205 and 210, wherein the source subsystem reports 
the media that has been fed and the destination subsystem reports the med.a that has 
been delivered. These subsystems 205 and 210 comprise sensors that detect medta flow 
from each source to each output destination. The source and destination subsystems 
205 and 2 10 communicate with the marking engine 215 through the processor 160. The 
marking engine 2.5 manages the printing process and monitors each media sheet as ,, ts 
drawn from the source and delivered by a desired output destination. In thts 
embodiment, the marking engine 215 tracks each sheet of media by an identified 
sequence, such as an identifying number. 

,00331 The printer 130 includes ajam recovery system and method. The jam 
recovery automatical, synchronizes ordered media within the source trays 1 80 to the 
status of a print job. The system and method selectively purges portions of the ordered 
media stored within the source hays 1 80 without monitoring the total number of sheets 
within an ordered media se, or requiring a user to preprogram the printer 130 wtth the 
sequence of sheets that make up an ordered media set. 
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l00 34] The jam recovery feature is initiated when a jam occurs such as when paper 
becomes stranded within the printer 130. When the jam is detected, the system and 
method of this embodiment alerts the user to the condition and provides interact™ 
recovery instructions to clear the jam. Once cleared, the printer 130 initiates an 
automatic jam recovery method without further user intervention. 

10035] The method that identifies the resumption sheet is shown in Figure 3. At act 

505 the method begins with a new print job. 

(00361 At act 510 the resumption sheet pointer is initialized by a link to the first 
sheet in a job's sheet list. 

,00371 At act 515 the resumption set count is initialized ,0 number 1. In the method, 
a set is the number of times each sheet will be printed. 

100381 At act 520 the marking engine 215 determines if a sheet has been dehvered 
,„ an output destination. If optional printing process(es) were selected, the marking 
engine 215 determines if the finishing device(s) or process(es) have delivered the 
sheets. If a sheet has not been delivered to an output destination or finished, the 
resumption method enters a wait state until the marking engine 215 is notified of a 
delivery. At this point, the marking engine 21 5 is awaiting data indicating a dehvery 
and the resumption sheet pointer is pointing to the first sheet in a job. 
100391 Once a sheet has been delivered to an output destination and/or fimshed by 
finishing device(s) or process(es), a, ac, 525 the method updates a delivery count mat 
tracks the delivered sheets before determining if the delivered sheet is the current 
resumption sheet at act 530. 

(0040] If the delivered sheet is not the current resumption sheet, at act 520 the 
method waits for a sheet to be delivered to an output destination and/or processed by 
finishing device(s) or process(es). 

[0041] If the delivered sheet is the current resumptions sheet, at act 535 the method 
links the resumption sheet pointer to the next sheet in the job's sheet list. 
[0042] At act 540 the method determines if the resumption sheet pointer is pointing 
to the end of the job sheet list. If the end of the job sheet list has not been reached, the 
method determines if the delivery count of the new resumption sheet is greater than or 
equal to the current resumption set number at act 545. 
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l0 043] If the delivery count is greater than or equal to the current resumption set 
number, the method sets the resumption sheet pointer to the next sheet in the job's sheet 
list at act at act 535. If the delivery count is not greater than or equal to the current 
resumption set number, at act 520 the method waits for a sheet to be delivered to an 
output destination and/or processed by finishing device(s) or process(es). 

[0044] When the end of the job's sheet list is reached, the resumption set number is 

incremented at act 550. 

[0045] At act 555, the method determines if the requested number of set has been 
delivered. If the requested number of sets have been delivered, the job concludes at act 

565 - • • r , a. 

[0046] If there are still sets to be delivered, the resumption sheet pointer is linked to 
the first sheet in the job list 

[00471 As shown in Figure 4, the jam recovery method includes an ordered mcd.a 
jam recovery method. A. act 305, jam recovery is initiated when the jam is cleared. 
I00481 At act 3 10 a resumption sheet is identified. In this method, the markmg 
engine 215 tracks each sheet passing through the med.a path 185 by an identificat.on 
number stored within a table or a database within memory. In the method, the 
resumption sheet is identified by the method illustrated in figure 5 which is desenbed 
below. 

[00491 At act 315 the jam recovery method determines whether any ordered med.a 
is within the media path 185 by determining if media has been reported as fed, but has 
no, been reported as betag delivered. If ordered media is no, detected within the med.a 
path 185 jam recovery is comple.ed and printing resumes a, act 320. If the markmg 
engine 215 identifies ordered media within the media path 185, an ordered medta jam 
recovery method is initiated at act 325. 

[0050] At act 325 a sheet pointer is set to the address (memory location) of the 
resumption sheet. In this method, the pointer is pointing to the identifying number of 
the resumption sheet. 

[00511 At act 330 the recovery method determines if the pointer is pointing to med.a 
drawn from an ordered media source. If the media did no. originate from an ordered 
media source, the pointer is incremented to the next media sheet in the print job at act 
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345 If the selected media was drawn from an ordered media souree, me ordered media 
jam recovery method determines if the med.a was jammed within the media path a. act 
335 In this embodiment, a sheet is in the media path 185 from the time it is 
successfully fed from an input source until it is delivered by an output destination. If 
optional finishing process(s) are used, in this embodiment a sheet is in path from the 
time it is successfully fed from an input source until it is delivered by the finishmg 
device(s) or process(es). 

[00521 If the selected media was in the media path 185 at act 335, the pointer is 
incremented to the next media sheet in the print job a, act 345. If the selected medta 
was not within the media path 185, the ordered media jam recovery method draws the 
next ordered media sheet from the source tray and transports it to a trash exit or purge 
nay at act 340. This is done without imaging the media, thereby conserving toner and 
reducing wear on the marking engine. The jam recovery method then increments the 
pointer to the next media sheet in the print job at act 345. 

,00531 At act 350 the ordered media jam recovery method determines if the pointer 
has cycled through the entire media list (e.g., print request). If an end sheet is 
identified, which is the las, sheet in a sheet list, die jam recovery method links the 
pointer to the first sheet in the sheet list at act 355. 

[0054] At act 360 the jam recovery method determines if the pointer is pointing to 
the resumption sheet. If the pointer is pointing to the resumption sheet, media path jam 
recovery is completed and printing resumes a. act 320. If the pointer is no, pointing to 
the resumption sheet, the method continues at act 330. 

,00551 As shown in figure 2, the system provides the user with a display 220 to 
assist the user in jam recovery. In one embodiment, the printer 130 identifies the pom. 
at which a jam occurs. The processor 160 generates a graphical representation and/or 
textural messages through the user interface 165 to indicate the location of the jam. If 
automatic means cannot clear the jam, the system can assist the user through interactive 
graphical representations and/or by messaging. In alternative embodiments, the user 
interface 165 can illustrate the process of jam recovery by identifying or illustrating the 
sheets of ordered media as they are stripped from the source tray and transported ,o die 
trash exit in real or delayed time. 
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[0056] The jam recovery method can be used with a variety of sequenced media. 
For example and referring to Figs. 5a and 5b, assume a desired user job has four sheets 
wherein two user printed sheets are interspersed with two tab sheets and the ordered 
m edia source tray is loaded with a tab set comprising of two elements (two tab stock) as 

shown in Figure 5b and a jam occurred with sheet 3 in the media path 185. The pnnter 

130 generated a sheet list comparable to Table 1. 



[0057] 



Table 1 



Sheet List 


Order 


Sheet 1 


Tab A 


Sheet 2 


User 1 


Sheet 3 


TabB 


Sheet 4 


User 2 



(00581 In this example, the system and metnoa iueuu..» u~ 
links the pointer to sheet 3 after the user elears the jam. Beeause sheet 3 is ordered 
media, the system and method determines if the sheet was jammed in the med.a path 
185 by referencing the table or database. 

[00591 Because sheet 3 was jammed in the media path 1 85 and cleared by the user, 
the pointer is advanced to sheet 4. At this point, the end of the sheet lis, has no. been 
reached and therefore the method determines if sheet 4 is ordered media. Because sheet 
4 is no. percolated media, the pointer is linked to sheet 1. At mis point, the method 
recognizes sheet 1 as ordered media that was not jammed in the media path 1 85, and 
therefore processes a medra sheet drawn from the ordered media source tray ,0 a trash 
exit before advancing the pointer to sheet 2. Because sheet 2 is not ordered med,a, the 
pointer is advanced to sheet 3. Because sheet 3 is the resumption sheet, the jam 
recovery process ends and printing resumes. 

,00601 The above described jam recovery system and method provide users with a 
convenient system and method mat automatically restores ordered media to a proper 
sequence in the event of jam. By selectively purging media, the system and method 
automatically maintains output continuity after the jam is cleared by purging parttally 
used sets of ordered media from source tray(s). The system and method do no. reqmre 
a user to preprogram the printer according to a sequence of ordered media. The system 
and method automatically arrange the correct placemen, of ordered inseruons and 
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ordered media without determining the sequence or number of sheets in an ordered 
media set. 

[0061] Referring now to Figure 6, assume a desired user job has four sheets wherein 
two user printed sheets are interspersed with two tab sheets and the ordered media 
source tray is loaded with a tab set comprising of four elements (four tab stock). The 
required user job would have two tab discards at the end as shown. 
[0062] Referring now to Figure 7, assume a desired user job has six sheets wherein 
three user printed sheets are interspersed with two tab sheets and the ordered media 
source tray is loaded with a tab set comprising of two elements (two tab stock). The 
required user job would have one tab discard at the end as shown. 
[0063] It can be seen from Figures 6 and 7 that the customer job must account for 
the entire set or sets of the ordered media for the jam recovery method of the present 
invention to function properly. In other words, the proper number of consecutive 
discards from the ordered media in the ordered media supply tray must be accounted for 
for the entire job set. 

[0064] The invention is not limited to a particular printing device. Any suitable 
printer can incorporate the jam recovery system and method. The system and method 
use one or more complete ordered media sets. This means that each ordered media set 
loaded in a source tray must have an equal number of elements. For example, in the 
above described application using two part tabs, each print job must use multiples of 
two sheets (e.g., uniform sets). For jobs requiring fewer tabs, a print request can 
transport unused tabs to the trash exit. For jobs requiring more tabs, multiple sets of 
tabs can be used. 

[0065] Many other alternative embodiments are also possible. For example, the 
printer 130 may also process multiple supplies of different types of ordered media. In 
some alternative embodiments, the jam recovery system and method automatically 
restore one or more ordered medias to a proper sequence, respectively, in the event of a 
jam. When jams of multiple and/or different types of ordered media occur in one job, 
the jam recovery system and method processes different media sets separately or in 
parallel (e.g., concurrently). While various embodiments of the invention have been 
described, it will be apparent to those of ordinary skill in the art that many more 
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embodiments and implementations are possible and are within the scope of this 
invention. 

10066] In addition, the acts illustrated in the flow diagrams may be taken in other 
sequences, and more or fewer acts and/or elements may be included or removed from 
the embodiments. It is therefore intended that the foregoing detailed description be 
regarded as illustrative rather than limiting, and that it be understood that it is the 
following claims, including all equivalents, that are intended to define the spirit and 
scope of this invention. 
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